HLA class II polymorphism: implications for genetic susceptibility to autoimmune disease.
Our understanding of HLA class II polymorphism has undergone a rapid evolution in the last few years. As in so many areas of modern biology, this progress has depended largely on the application of recombinant DNA techniques to the study of this gene family. In particular, the recent development of methods of gene amplification by means of the polymerase chain reaction has allowed for the rapid assessment of polymorphism in the human population. In addition, the elucidation by x-ray crystallographic analysis of the three-dimensional structure of an HLA molecule has been a major step. These areas of progress have now begun to converge to allow a more detailed approach to the problem of class II polymorphism and disease susceptibility. As discussed in this review, the data so far indicate that a few amino acid substitutions in class II molecules may exert a critical influence on susceptibility to autoimmune diseases such as RA and IDDM. The mechanism by which these class II polymorphisms predispose to autoimmune disease is still unknown. It is tempting to speculate that differences in the binding affinity of HLA molecules for autoantigens might be involved; however, as yet no specific autoantigen has been identified for either RA or IDDM. Intriguingly, sequence similarities have been observed between some viral proteins and class II molecules, raising the possibility that these infectious agents might induce autoimmunity by "molecular mimicry." Examples include the human cytomegalovirus protein, IE2 as well as the Epstein Barr virus gp110 protein. Other possible mechanisms involve more complex immunoregulatory effects, such as the absence of suppressor functions that appear to be under the influence of the HLA genes. To some extent, the persistent ignorance about the cause of autoimmunity reflects a general lack of knowledge concerning exactly how HLA polymorphisms exert immunoregulatory effects. For example, in addition to influencing antigen presentation, MHC molecules also affect the overall T cell repertoire during thymic selection. The relative importance of HLA class II polymorphism in exerting immunoregulatory effects by means of thymic selection of the T cell repertoire is unknown. For autoimmune diseases such as RA and IDDM, there is a need to identify a specific functional abnormality that is causing the disease before the etiological significance of the emerging associations with class II polymorphisms become clear.(ABSTRACT TRUNCATED AT 400 WORDS)